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□ CASE REPORT □

A Case of Intravascular Large B-cell Lymphoma (IVLBCL)
with no Abnormal Findings on Chest Computed

Tomography Diagnosed by Random Transbronchial
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Abstract

A 58-year-old woman was admitted with refractory fever despite receiving broad-spectrum antibiotics. She

had hypoxemia, severe anemia, elevated levels of serum lactic dehydrogenase and soluble interleukin-2 recep-

tor, and a positive direct Coombs test, which suggested an underlying autoimmune hemolytic anemia

(AIHA). Chest computed tomography (CT) showed no abnormal findings, but she had hypoxia, and her

alveolar-arterial oxygen difference (A-aDO2) was increased. A random transbronchial lung biopsy (TBLB)

was performed, and pathological analysis showed massive proliferation of tumor cells in the lumina of the

small vessels. Intravascular large B-cell lymphoma (IVLBCL) was diagnosed, and her general status im-

proved after chemotherapy.
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Introduction

Intravascular large B-cell lymphoma (IVLBCL) is a rare

type of extranodal large B-cell lymphoma that is character-

ized by proliferation of lymphoma cells within the lumina of

small blood vessels and capillaries, and it was recently listed

as a rare subtype of diffuse large B-cell lymphoma in the

World Health Organization (WHO) classification (1-5).

Clinical symptoms occur when lymphoma cells proliferate

within the lumina of the small vessels. IVLBCL often shows

symptoms related to the nervous system and skin, but abnor-

mal findings related to lymph nodes, bone marrow, and

other solid organs are relatively rare in Western coun-

tries (6-8).

IVLBCL in the lung is often suspected because of hy-

poxia and abnormal chest findings on chest x-ray and/or

computed tomography (CT), and it is usually diagnosed pa-

thologically by transbronchial lung biopsy (TBLB), skin bi-

opsy from the site of a rash, or a peripheral nerve biopsy

when neuritis is present (9-11).

The case of an IVLBCL patient who had no abnormal

chest findings on both chest x-ray and CT, though dyspnea/

hypoxia was present, and in whom the diagnosis was made

by TBLB, is presented. She also might have had autoim-

mune hemolytic anemia (AIHA), which is rarely described

as a complication of IVLBCL.
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Figure　1.　Chest X-ray (A), and CT scan (B). No abnormal shadows were seen in either the X-ray 
or CT scan.
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Case Report

A 58-year-old woman who had been complaining of per-

sistent cough and intermittent high fever as high as 40°C for

2 weeks was admitted to a community hospital. Her chest x-

ray showed no abnormal shadows, and hypoxia was absent.

Lymph nodes were not palpable, and liver function tests and

spleen size were normal. However, laboratory data showed

anemia (hemoglobin, 10.1 g/dL) and elevated serum lactic

dehydrogenase (LDH) (570 IU/L) and C-reactive protein

(CRP) (10.3 mg/dL) levels. A concomitant viral and bacte-

rial/rickettsial infection was suspected, and administration of

broad-spectrum antibiotics, including quinolones, tetracy-

clines, and carbapems, was started.

However, her symptoms, anemia, and general condition

deteriorated, and she was admitted to our hospital as a case

of fever of unknown origin (FUO) after antibiotic admini-

stration for 2 weeks. On admission, high fever persisted, and

dyspnea and hypoxia (SpO2, 88% on room air) were present.

Physical examination was normal. Specifically, chest aus-

cultation was normal, and there were no skin lesions, lym-

phadenopathy, or neurological signs. However, laboratory

findings showed severe inflammation and anemia (hemoglo-

bin: Hb, 8.1 g/dL), and mild jaundice and hepa-

tosplenomegaly were evident. Although antibodies against

red blood cells were not measured, haptoglobin deficiency,

elevated reticulocytes (3.8%), indirect bilirubin (1.4 mg/dL),

and urinary urobilinogen (3.0 mg/dL) and a positive direct

Coombs test were also found; autoimmune hemolytic ane-

mia (AIHA) was diagnosed, and blood transfusions had to

be temporarily performed before steroid administration be-

cause the primary underlying diseases had not yet been di-

agnosed, the anemia was rapidly worsening (Hb 5.8 g/dL),

and the patient developed shock. Drug-induced hemolytic

anemia was excluded because anemia (Hb 10.1 g/dL) had

already been found at a periodic medical examination one

month prior to the administration of antibiotics.

Infection, collagen diseases, drug-induced, and lym-

phoproliferative diseases were suspected as the primary dis-

ease causing the high fever and AIHA. However, microbio-

logical examinations, such as sputum, urine, and blood cul-

tures, were negative, and the evaluation for collagen disease

was unremarkable; rheumatoid factor, antinuclear antibodies,

and C- and P- antineutrophil cytoplasmic antibodies

(ANCA) were negative. Examinations for a broad range of

serum tumor markers were all negative, except for a high

level of soluble interleukin-2 receptor (sIL2-R) (3,699 U/

mL), which strongly suggested the possibility of a malignant

lymphoma, though no abnormal chest findings and lymph

node swelling were present (Fig. 1A, B). Bone marrow aspi-

ration was performed, showing a slightly hypoplastic mar-

row, but no lymphoma cells were observed.

We suspected IVLBCL because of her general symptoms

and evidence of hypoxia [pH 7.513, PaO2 56.0 mmHg,

PaCO2 28.7 mmHg on room air, along with an increased

alveolar-arterial oxygen difference (A-aDO2) of 58 mmHg].

Skin and lung biopsies were performed, though there were

no findings related to these organs. The skin and nerve bi-

opsy results were normal, but the randomly obtained TBLB

samples from the right lung showed lymphoma cells within

small pulmonary arteries, veins, and capillaries, but not out-

side the vessels (Fig. 2A, C). Intravascular cells were posi-

tive for CD20 (L26) (Fig. 2B, D) and CD79a (data not

shown), which are B-cell markers, and they were negative

for CD3 and CD4, which are T-cell markers. IVLBCL was

the final diagnosis.

Systemic chemotherapy, consisting of rituximab, cyclo-

phosphamide, doxorubicin, vincristine, and prednisolone (R-

CHOP), was started immediately after the final definitive di-

agnosis of IVLBCL. Administration of rituximab with pro-

phase therapy is thought to be safe despite severe pulmonary

complications related to rituximab infusion as an initial

treatment (12). In this case, no severe adverse effects oc-

curred, and the condition of the patient improved.
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Figure　2.　Transbronchial lung biopsy (TBLB) specimen demonstrates invasion of many atypical 
lymphoid cells into the capillary vessels of the alveolar septae. (A) and (C): Hematoxylin and Eosin 
staining, (B) and (D): Immunohistochemical staining for CD20. (A) and (B), ×200; (C) and (D), ×400 
magnification.
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Discussion

IVLBCL was first described by Pfleger and Tappeiner in

1959 (6), and over 300 cases have been reported to date.

Symptoms such as fever, night sweats, and weight loss are

seen in the majority of patients, and these are thought to be

partially caused by blood flow disturbances due to prolifera-

tion of lymphoma cells within the lumina of the small ves-

sels (2, 3, 10, 13). However, a relationship between B symp-

toms and CD5+ cells, thrombocytopenia, and hemophagocy-

tosis due to humoral factors, such as IL-6 and macrophage

colony-stimulating factors, has been reported (4, 13, 14)

In Western countries, IVLBCL patients usually show

symptoms of central nervous system (CNS) and skin in-

volvement (1, 6-8, 13). In contrast, IVLBCL patients in Ja-

pan usually show fever, hepatosplenomegaly, and thrombo-

cytopenia in 73-100% of cases, very rarely with CNS and

skin involvement (2, 11, 15). Furthermore, hemophagocy-

totic syndrome and bone marrow involvement are also com-

mon in IVLBCL patients in Japan. The present patient had

high fever, developed splenomegaly and, finally, hypoxia,

though no CNS and skin symptoms were present, as in

other cases in Japan.

Recent reports revealed that about one-quarter of IVLBCL

patients in Japan had neurological symptoms at the time of

diagnosis (14). Although the accurate evaluation of CNS in-

volvement might be difficult because most patients with

neurological symptoms did not undergo CNS biopsies in Ja-

pan, CNS involvement might not be thought to be rare in

Japanese IVLBCL patients, given the high incidence of CNS

relapse (16).

In addition, skin involvement in IVLBCL patients in Ja-

pan might be under evaluation, as shown by a recent report

of random skin biopsies (10). In this case, a random skin bi-

opsy of the patient’s left thigh was performed, and two sam-

ples were obtained. Unfortunately, no abnormal lesions were

found, but it was reported that skin is a safe and useful site

for biopsy, and all specimens from healthy skin showed his-

tological features of IVLBCL (10). Histologically, most of

the affected vessels were located in the hypodermis or in

hypodermic adipose tissue, whereas vessels in the dermis

were often spared. Further investigations are needed.

Moreover, AIHA, which has been rarely reported as a

complication of IVL, was found in this case. Sallah et al re-

ported that, of 517 non-Hodgkin lymphoma patients, there

were 16 (3%) AIHA patients (17). Among the 16 AIHA pa-

tients, 2 patients were diagnosed as having diffuse large B

cell lymphoma. These results also support the rare descrip-

tion of AIHA as a complication of IVLBCL. Although simi-

lar phenomena have been described in patients with solid tu-

mors, attempts to clarify their pathogenic mechanisms have

concentrated mainly on patients with CD5+ or mature B-cell

malignancies (17-19).

IVLBCL is often suspected on the basis of clinical symp-

toms and laboratory data, such as elevated serum LDH and
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Table　1.　Summary of Reported IVL Diagnosed by TBLB

No. Age Sex Country Chief complaint Chest CT Other image Therapy Outcome References

1 56 M Japan Fever Diffuse small nodules Ga scintigraphy CHOP with BLM PR 21
2 58 M USA Fever, dyspnea No abnormal findings none CHOP CR 7
3 60 M Japan Fever, cough Centrilobular nodules Ga scintigraphy CHOP CR 22
4 53 F Japan Fever, cough Ground glass opacities none CHOP CR 11

5 63 M USA Fever, dyspnea Mosaic attenuation consistent 
with air trapping none CHOP PR 23

6 65 M Japan Fever, dyspnea Reticulonodular shadows Lung blood flow  
scintigraphy CHOP CR 24

7 71 M Japan Fever Ground glass opacities Lung blood flow  
scintigraphy VEPA PR 24

8 65 M Japan Dyspnea, dementia Consolidation and swelling of 
hilar lymph node FDG-PET CHOP CR 15

9 49 F Singapore Fever, cough Ill-defined interstitial infiltrates none DHAP PR 9
10 68 F Japan Fever, dyspnea Wandering infiltrates Ga scintigraphy Modified CHOP CR 25
11 72 F Japan Fever, cough Ground glass opacities Ga scintigraphy R-CHOP CR 26
12 45 M Japan Fever No abnormal findings Ga scintigraphy R-CHOP CR 27

13 73 M Japan Fever, dyspnea, 
purpuralike skin Interstitial  shadow  none R-CHOP CR 10

14 65 M Japan Fever, dyspnea Interstitial  shadow  none R-CHOP CR 10
15 54 F Japan Fever, dyspnea Ground glass opacities none R-CHOP CR 28
16 46 M Japan Fever Diffuse small nodules none R-CHOP CR 28
17 54 F Japan Dyspnea, Centrilobular opacities FDG-PET R-CHOP CR 29
18 39 M Japan dyspnea No abnormal findings FDG-PET R-CHOP CR 2

19 50 F Japan Fever, anorexia, edema, 
muscular pain No abnormal findings FDG-PET R-CHOP CR 3

20 58 F Japan Fever, cough No abnormal findings FDG-PET R-CHOP, 
CHASER CR This case

s-IL2R levels, but antemortem diagnosis of this disease is

often difficult when CNS or skin involvement is absent. Al-

though lymphoma cell invasion of the lung was observed at

autopsy in almost all cases (20), there have been only 19

cases diagnosed by TBLB (Table 1) (7, 9-11, 15, 21-29). In

many cases, chest CT revealed interstitial infiltrates, patchy

consolidations, or ground glass opacities, but there have

been only three cases in which chest CT showed no abnor-

mal findings, as in our case. Despite the presence of dysp-

nea and hypoxia, chest radiography and CT may show no

abnormal findings and might be nonspecific (3).

Although the lung is not a common site used to make the

diagnosis of IVLBCL, autopsies have revealed changes in

the lung in approximately 60% of cases (4, 8). TBLB is one

of the most useful methods to diagnose IVLBCL, and thora-

coscopic lung biopsy and open lung biopsy have also been

reported as promising for diagnosing IVLBCL with lung in-

volvement (3). It was reported that not only the present

case, but also other cases in which abnormal findings were

absent or less were ultimately diagnosed as having

IVLBCL (2, 7, 28). These data also strongly suggested that

random TBLB is necessary for diagnosis of IVLBCL, as in

the present case, despite the absence of abnormal findings

on chest x-ray and CT.

In addition, respiratory function tests might also be useful

for detecting chest abnormalities, because IVL BCL is

known as one of the causative diseases of severe hypoxia

with increased A-aDO2 and decreased diffusing capacity,

though both obstructive and restrictive disturbances were ab-

sent or slight, as previously reported (11). Unfortunately, we

could not perform this test because of the patient’s poor

condition.

Recently, FDG-PET has been reported and established as

a helpful procedure for the diagnosis of IVLBCL, whereas

gallium (Ga) scintigraphy has not been performed routinely

in clinical practice (2, 15). Kitanaka et al reported a case in

which neither CT nor Ga scintigraphy could reveal the pres-

ence of disease in the lung, but FDG-PET revealed diffuse

pulmonary FDG-accumulation (3). We could not perform

FDG-PET early because of the patient’s very poor general

status and her unwillingness to be transported to another

hospital, but FDG-PET should be performed for the differ-

ential diagnosis of FUO and hypoxia cases, in which

IVLBCL should be strongly suspected.

In conclusion, a case of IVLBCL was diagnosed by ran-

dom TBLB, in the absence of abnormal findings on chest x-

ray and CT, though hypoxia and dyspnea eventually devel-

oped. The patient was admitted with FUO and was found to

have AIHA. IVLBCL should be considered in such cases,

and random TBLB and FDG-PET should be performed

early to make the diagnosis.
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